Abstract This study examined the association of perceived social support and community empowerment among urban middle-school students living in Matamoros, Mexico and the risk behaviors of fighting, alcohol and tobacco use, and sexual activity. Middle school students (n = 1,181) from 32 public and private Mexican schools were surveyed. Weighted multiple logistic regression analyses were conducted. Among girls, lack of parent/teacher interactions regarding school increased odds for fighting, alcohol and tobacco use. Among boys, lack of empowerment increased odds of alcohol and tobacco use and lack of parent/teacher interactions regarding school increased odds for sexual activity. Community empowerment and perceived social support are uniquely associated with risk behaviors for girls and boys. Additionally, perceived social support from individuals most immediate to the youth are associated with protection against risk for some behaviors, while perceived social support from individuals more removed from youth have mixed association with risk behaviors.
Introduction ''No road is long with good company,'' states a Turkish proverb. Intervention scientists often focus on constructing the ''road'' in the lives of adolescents with relationships and supports that bolster healthy behaviors. In fact, research has shown that the ''company,'' or the connections and associations made by adolescents, influence their health behaviors. However, studies examining these variables among Latino youth living outside the United States are sparse; reported data are based on Latino populations living in the US (Mulvaney-Day, Alegria, & Sribney, 2007) and in El Salvador (Springer, Sharma, de Guardado, Nava, & Kelder, 2006) . Moreover, recent findings suggest the need for further examination into the link between risk behaviors and the sense of empowerment an adolescent perceives while they navigate their surroundings and interactions (Ostaszewski & Zimmerman, 2006) . This study examines four health behaviors among a Mexican population and their perceptions of social support and empowerment.
Research shows interpersonal relationships can be associated with increased risk taking. For example, peer influence increases alcohol use (O'Malley, Johnston, & Bachman, 1998; Almodovar, Tomaka, Thompson, McKinnon, & O'Rourke, 2006) . Peers, family members, and older siblings who smoke influence smoking behavior (Hoffman, Monge, Chou, & Valente, 2006; Bricker et al., 2006) . Moreover, parental relations (lack of monitoring) influence smoking, fighting, and sexual behavior (Springer, Parcel, Baumler, & Ross, 2006) . Also, relationships can be protective (Griffin, Botvin, Scheier, Doyle, & Williams, 2003; Hawkins, Catalano, & Miller, 1992) , build resiliency (Kegler et al., 2005; Kumpfer & Bluth, 2004) , or lead to promotive behaviors (Fergus & Zimmerman, 2005) . For example, youth with supportive relationships from parents and school showed less alcohol, marijuana, and cigarettes use (Pharris, Resnick, & Blum, 1997; Resnick, 2000) . Youth with family support (protective factor) have lower odds of sexual risk taking (Markham et al., 2010) and aggression .
While more often we think of relationships between individuals, research also shows relationships occur across ecological levels (interpersonal, organizational, community, and policy) and range from highly bonded interpersonal relationships to weaker social or community ties (Kawachi, Kennedy, & Glass, 1999; Berkman, 1985) . Applied to adolescent relationships, these ties could be immediate familial relations moving out to relationships with neighbors and community members. Interestingly, some research has shown both risk enhancing and protective influence can occur among strong and weak tie relationships (Cohen, Kaplan, & Manuck, 1994; Schwarzer & Leppin, 1992) .
Regarding the organizational, community, and policy levels of the ecological model, individuals are not merely acted upon, but they also act to create change. Community empowerment theory describes a ''social action process by which individuals, communities, and organizations gain mastery over their lives in the context of changing their social and political environment'' (Wallerstein, 1992) . Participation in these social change processes reduces isolation (Boneham & Sixsmith, 2006; Kawachi & Berkman, 2001; Minkler, 1985) , increases protective relations (Wallerstein, 1992; Labonte, 1994) , and has been linked to better self-reported health status (Kawachi et al., 1999; Kawachi & Berkman, 2001; Kim & Kawachi, 2006; Parker et al., 2001) . Moreover, these social ties create positive organizational and community outcomes such as health promoting policy change (Wallerstein, 1992; Zimmerman, Ramirez-Valles, Suarez, de la Rosa, & Castro, 1997) . In an adolescent's life, community empowerment may include addressing school issues through collective action and could protect youth from risk behaviors. Recently linkages between empowerment theory and adolescent resilience have been discussed as both fields focus on assets in youths' lives and youths' ability to proactively function (Ostaszewski & Zimmerman, 2006) .
The purpose of this study is to examine associations between social support and empowerment and risk behaviors among urban Mexican middle school students. This study is unique in that several behavioral outcomes are examined including self-reported fighting and lifetime alcohol use, tobacco use, and sexual activity. Previous research suggests that youth in Mexico are participating in these behaviors at rates that pose concern for public health.
Pan American Country Health Profile (PACHP) for Mexico (2001) indicated between 1986 and 1994 alcohol use among youth aged 12-18 years reportedly increased from 18 to 74% lifetime use (Pan American Health Organization, 2007) . As for smoking, findings from the Global Youth Tobacco Survey estimated 16% of students aged 13-15 years currently use some form of tobacco product, and 14% of them smoke cigarettes (Global Tobacco Surveillance System Data, 2006) . Regarding sexual activity, 16% of live births were to teenagers, and reported contraceptive use increased between 1986 and 1992 to about 36% (Pan American Health Organization, 2007) . More updated information about risk behaviors among Mexican youth is not widely available.
Methods

Survey
A collaborative research project was undertaken to document the health risk behaviors of youth in a large metropolitan area in the state of Taumalipas, Mexico. Collaboration included instrument development, protocol implementation, interpretation of findings, and dissemination of findings to staff and parents. The Secretary of Education for the state of Tamaulipas and the research team selected appropriate items from and added additional items to the middle school version of the Youth Risk Behavior Survey (YRBS). Similar to the US National YRBS conducted by CDC (Eaton et al., 2006) , our instrument included several behavioral risk factors items as well as additional items on social support and empowerment. The YRBS has been used in multiple settings with Latino populations (Eaton et al., 2011; Springer et al., 2007; Westhoff, McDermott, & Holcomb, 1996) and for Mexican-American youth on the US-Mexico border (Almodovar et al., 2006) , which served as the basis for our study instrument. To ensure our modified YRBS instrument was culturally appropriate for youth in Mexico, additional review and translation was conducted. All items underwent forward-backward translation and were pilot tested in two schools. This pilot testing confirmed the appropriateness of the protocol and the comprehension and translation of the survey items for Mexican youth; however, minor item translation edits and response category clarifications were done.
Sampling
The survey was conducted in Matamoros, Mexico, which is located on the US-Mexico border and at the time of the survey had population estimates of over 450,000 (Instituto Nacional de Estadistica y Geografia, 2006) . During the 2002-2003 school year there were a total of 32 middle schools in Matamoros, including public (n = 21) and private (n = 11) schools, with 7,165 students in the seventh grade and 6,514 students in the eighth grade. Youth with behavioral problems and learning disabilities attend specialized schools and were not included in this sampling frame. The schools in this sampling frame have been described previously (Perez, Reininger, Aguirre Flores, Sanderson, & Roberts, 2006) . Middle schools were stratified using the total number of seventh-and eighth-grade classes in each middle school: those with 20 or more and those with fewer than 20 seventh-and eighth-grade classes. The sampling design implemented to conduct the crosssectional survey was a two-stage stratified cluster design. For the original study, designed to determine the prevalence of the array of risk behaviors captured in the YRBS with 2% margin of error, the required sample size was estimated to be at least 1,368 seventh-and eighth-grade students. This was based on an assumption that the expected rates of violent behavior and drug use among students were about 10% and the level of confidence at 95% (alpha level of 5%).
The required sample size to test the hypotheses in this manuscript was calculated based on the following assumptions: (a) The estimated prevalence of the four outcome behaviors (fighting, alcohol use, tobacco use, and sexual activity) among students who express lack of social support is estimated at 10%; (b) a type I error level of 5% for detecting an odds ratio of 2.0 with 80% power; and (c) the ratio of those who perceived social support versus perceived no social support is 4:1. In addition, making an adjusting of 30% to account for clustering of responses from children within schools participating in the study, the minimum sample size needed was 1,073 youth.
A total of nine middle schools participated in this study. We randomly selected five middle schools with fewer than 20 and four middle schools with more than 20 seventh-and eighth-grade classes. Among the middle schools with fewer than 20 seventh-and eighth grade classes, two schools refused to participate, and an additional two schools were randomly selected and agreed to participate. Students in every seventhand eighth-grade class in the middle schools with fewer than 20 seventh-and eighth-grade classes were asked to participate. Also among the middle schools with more than 20 seventh-and eighth grade classes, two schools refused to participate, and an additional two schools were randomly selected and agreed to J Primary Prevent (2012) 33:33-46 35 participate. 
Consent Procedures
The study was approved by the University's ethics board and the Ministry of Education of the State of Tamaulipas, Mexico. An active consenting procedure was used as required by the Ministry of Education. The questionnaire was self-administered during class time to the randomly selected classrooms, and trained room monitors were present. The student response rate was 44% for seventh grade and 43% for eighth grade. These rates were calculated using the number of surveys collected divided by the total enrollment data from the surveyed schools for the grades selected.
Reasons for non-participation included students' forgetting forms and parents' not wanting children to participate. Characteristics of students who did participate in the study did not differ across schools, and reasons given for not participating in the study also did not differ.
Measures
Social Support
To assess social support, 14 items were included on a 4-point Likert scale from 1 (completely agree) to 4 (completely disagree). Principal component factor analysis with Varimax rotation was conducted to identify social support subscales because social support is a phenomenon that cannot be captured by one variable. We conducted factor analysis to identify a group of pertinent variables and their average factorbased scores. These average factor-based scores were used to define a binary variable indicating lack of support or presence of support. A six factor solution explained 66.7% of the variance with factor loading at least 0.38 or higher. All but one factor had no other loadings at 0.25 or higher; the one factor had an item that cross loaded \0.40, but a decision was made to retain it based on theoretical fit. One factor, with an eigenvalue less than one, had one survey item load on it and thus was dropped from all further analyses. We found both boys and girls reported uniform agreement with the Perceived Social Support (PSS)-Family Support scale (all but 12 girls and all but 3 boys agreed with this support). Therefore, because of the lack of variability and because modifying this variable in future interventions would have little impact on behavioral risks, this factor was removed from further analyses. The subscales are described in Table 1 .
Empowerment
Nine items in the survey measured empowerment on a 4-point Likert scale from 1 (completely agree) to 4 (completely disagree). Principal component factor analysis with Varimax rotation was conducted to identify empowerment subscales. However moderate to high factor loading ([0.53) of all items on the first unrotated factor indicated the scale was unidimensional. The Cronbach's alpha for the scale was 0.75. Some example items from this scale include ''youth my age are able to make my school better'' and ''I am able to express my opinions to people in authority.'' This scale was adapted from the Adolescent Health Attitude and Behavior Survey (Reininger et al., 2003) . Finally, the average factor-based score defined a binary variable indicating lack of empowerment or presence of empowerment.
Youth Risk Behaviors
Items which measured the youth's risk behaviors were based on the middle school YRBS (Whalen et al., 2005) , which focuses on behaviors in the past 12 months or over lifetime rather than past 30 days. They are designed to measure initiation of risk behaviors rather than regular involvement with risk behaviors. Specifically measured were aggressive behavior (fighting in the last 12 months), alcohol use (ever drank alcohol), tobacco use (ever smoked even one or two puffs), and sexual behavior (ever had sexual relations). Because of the large variation in the response category options, all risk behaviors were dichotomized.
Data Management and Statistical Analysis
All data were scanned and cleaned using SAS (version 9.1) software. We computed probabilistic sampling weights to account for differential inclusion probabilities in the cluster sampling at the school level. Sampling weights were the inverse of the selection probability for the sampling ratio at each stage of selection. In Matamoros, nonresponse adjustment and ratio adjustment for seventh-and eighth-grade students enrolled in all public and private middle schools were implemented using the sampling frame provided. The ratio adjustment was to ensure the gender composition of the sample was the same as that of the total school enrollment in Matamoros. Sample design characteristics, including the clustering of students within schools and stratification of the sample, were accounted for using the sampling weights. Weighted percentages, weighted means, weighted standard errors, and weighted test statistics (v 2 and t-tests) were calculated using SUDAAN version 9.0.0 software. Statistical significant associations were established using a type I error level of 0.05.
We conducted weighted multiple logistic regression analyses by gender because initial analysis found differences in which social support factors were significant by gender. Additionally, significant interactions were found between two social support factors in a model for boys. Though we could fit models using the whole sample by building interactions between gender and significant independent variables, we opted to analyze data in stratified manner to avoid potential three-way interactions.
In the weighted multiple logistic regression analyses, the behavioral outcome variables and the predictor variables were dichotomized. Age was included in analyses as a continuous variable, and economic status was examined for statistical significance in all models as a continuous variable when the bivariate analysis indicated they were significant. Finally, we explored several multiplicative interaction factors between the subscales. These interactions were evaluated for their statistical significance in the weighted multiple logistic regression models using one interaction term at a time due to the limited number of degrees of freedom for the multivariate analysis. Results
Univariate and Bivariate Results
The mean for all subscales were approximately midpoint with good dispersion (Table 2) . Statistically significant differences were found by gender on support from friends (p \ .0001) and support from other adults (p = .046; Table 2 ). There was a statistically significant difference found by age for support from school (p = .009). There were no other statistically significant differences found by economic status. Table 3 provides stratified results and show statistically significant differences for females by age on support from friends (p = .021) and for males by age for support from school (p = .015) and economic status (p = .025).
Approximately one third of our sample of middle school students reported agreement with participating in a fight, drinking alcohol, and smoking cigarettes (Table 4) . Moreover, 8% of sample reported having sex in their lifetime. As expected there were some statistically significant differences by demographic characteristics, particularly evident when stratified by gender (Table 5) .
Adjusted Odds Ratios for Female Students
Weighted multiple logistic regression models for females were conducted. Table 6 presents the odds ratios found after adjusting for all other variables in the model.
Fighting Among Girls
Age and economic status were not significant in the model for fighting among girls. For girls who reported disagreement with support from parent/teacher interactions about school, the odds of fighting was higher (AOR = 3.58, 95% CI [1.87, 6.85]) than for girls who reported agreement with support from parent/teacher interactions about school.
Alcohol Use Among Girls
For every year increase in age, the odds of drinking increased by a factor of 49%. For girls who disagreed they had support from parent/teacher interactions about school the odds of drinking was higher (AOR = 3.53, 95% CI [1.84, 6.76)] than for girls who agreed they had Any discrepancy in the n reported and the total n represents missing observations support from parent/teacher interactions about school.
For girls who disagreed they had support from other adults, the odds of drinking were lower (AOR = 0.36, 95% CI [0.16, 0.81)] than for girls who agreed they had support from other adults.
Tobacco Use Among Girls
For every year increase in age, the odds of using tobacco increased by a factor of 64%. For girls who disagreed they had support from parent/teacher interactions about school, the odds of smoking was higher (AOR = 4.32, 95% CI [2.23, 8.45]) than for girls who agreed they had support from parent/teacher interactions about school.
Sexual Activity Among Girls
For every year increase in age, the odds of having sexual behavior increased by 101%. No other perception of social support or empowerment was associated with sexual activity among girls. Any discrepancy in the n reported and the total n represents missing observations J Primary Prevent (2012) 33:33-46 39
Adjusted Odds Ratios for Male Students
Weighted multiple logistic regression models for males were conducted and odds ratios found after adjusting for all other variables in the model are presented in Table 7 .
Fighting Among Boys
The interaction term between support from friends with support from other adults was statistically significant. Boys who reported disagreement with both friend support and other adult support were more likely (AOR = 1.37, 95% CI [1.03, 1.81)] to fight as compared to boys who agreed with one or both friend and other adult support. For those disagreed with PSSFriends, the AOR for PSS-Other Adults was 1.83; for those who agree with PSS-Friends, the AOR for PSSOther Adults was 0.53.
Alcohol Use Among Boys
Among boys who reported disagreement with support from neighbors the odds of drinking was higher (AOR = 1.73, 95% CI [1.09, 2.73)] than for boys who reported support from neighbors.
Tobacco Use Among Boys
For every year increase in age, the odds of tobacco use increased by a factor of 29% (95% CI [1.01, 1.65]). Among boys who reported disagreement with a sense of empowerment, the odds of smoking was higher (AOR = 1.81, 95% CI [1.21, 2.93)] than for boys who reported agreement with a sense of empowerment. 
Discussion
This study examined the protective association of perceived social support and empowerment with risk behaviors among Mexican middle school students in a cross-sectional study design. Based on this design, the direction of causality cannot be established, but rather significant associations between independent and dependent variables are reported. This study provides a unique summary of youth risk behaviors among a population not often characterized in the literature. The findings indicate social support from people most immediate to the youth (parent/teacher interactions about school) are associated with protection against the risk behaviors of fighting, alcohol and tobacco use for girls but not associated with risk behaviors for boys. Social support from people most removed from the youth (neighbors and other adults) appears to have mixed association with risk behaviors. Finally, a youth's sense of empowerment is associated in a protective role with tobacco use but only among boys.
This study demonstrates that among Mexican girls, there is an association between support from parent/ teacher interactions about school and protection against fighting, alcohol use, and tobacco use. Other research has also found school support to be an influence on risk behaviors . For boys in this study, however, there was no association between risk behaviors and perceptions of support from parent/teacher interactions about school. A scale measuring empowerment was included in this study. Results indicate for girls, disagreement with a sense of empowerment is not associated with risk behaviors. However, an association between middle school boys who disagreed with a sense of empowerment and use of tobacco was found. These results may suggest boys who feel a lack of power cope by using tobacco, a substance capable of altering one's mood. These results also suggest that measuring perceptions of empowerment may be important in adolescent risk behavior research to assess its relationship as a protective or risk enhancing effect on behavior in longitudinal studies.
The logistic regression model for sexual activity among Mexican girls was different from the other models in that only age and no main effects were associated with ever having sexual relations. Sexual activity among Mexican girls aged 12-15 cannot be explained by PSS or empowerment. However, the number of girls who reported having sexual activity was very small (n = 25). One might hypothesize forced sexual activity should be considered for sexual behavior among young girls, but this study did not ask questions regarding forced sex. However, the survey did ask about age at first intercourse. Of the 25 girls who reported sexual activity, 11 reported having first sexual intercourse between 8 and 12 years, 14 responded that they had had sex after age 12, and one had missing information. Research has shown the proportion of non-voluntary sexual activity at younger ages is higher than at older ages. (Laumann, 1996) In our study, approximately 56.6% (weighted percentage) of the girls aged 12-15 years who responded affirmatively to having sex report sexual activity at or before 12 years. Our study shows that the factors associated with sexual behavior among young girls are different than the factors associated with the behaviors of fighting, alcohol, and tobacco use.
Among girls, we found reduced odds of drinking when the girls reported disagreement with support from other adults. We interpret this finding in light of the high percentage of girls who report family support to mean girls who are receiving support from a close proximity source such as family are not seeking support outside these realms from other adults. Therefore, they have the support they need from family, report disagreement with support from other adults, and also do not report engaging in alcohol use behaviors.
Among boys, one interaction term was significant (PSS-Friends with PSS-Other Adults). Disagreement with friend support in the presence of other adult support increased odds of fighting. Therefore, even in the presence of family support, Mexican boys who do not have friend support and other adult support are more likely to report fighting.
Age was found to be an important variable in examining the effects of three risk behaviors among girls (alcohol use, tobacco use, and sexual activity) and only one risk behavior (tobacco use) among boys. In most research on adolescent health, as age increases so does agreement with partaking in risk behaviors (Eaton et al., 2006) . However, this study found among boys aged 12-15 years, age was not significantly associated with fighting, alcohol use, or sexual activity.
Another important finding is that support from friends was insignificant in every model for girls and boys. Friend support among these middle school students neither increased nor decreased the odds of risk behaviors. This may be related to the potentially wide-ranging content covered in social support from friends.
This study complements research that Mexican families have a high sense of interdependence and support (familismo; Ong, Phinney, & Dennis, 2006; Sabogal, Marin, Otero-Sabogal, Vanoss Marin, & Perez-Stable, 1987) . Past research shows Mexican children have a great sense of obligation to the family, expressed through helping the family on a daily basis (Hardway & Fuligni, 2006 ) with tasks such as caring for siblings and translating information (Orellana, 2003) . We found youth reported agreement with family support almost unanimously.
Finally, our results indicate that Mexican middle school youth report lower levels of risk taking compared with middle school populations in the United States. While there are limitations in making direct comparisons across populations because of differences in sampling and study methodology, some general comparisons are provided between our sample (seventh and eighth graders) and middle school youth comprised of sixth, seventh and eighth graders from Dallas, Texas, all surveyed during the 2003 school year. We selected this comparative sample because it too represents youth from a metropolitan area who reside in the closest neighboring state to our sample from Mexico. Unfortunately, the middle school Youth Risk Behavior Survey is not administered geographically as broadly as its high school counterpart, therefore limiting our options for comparison.
In our study, 36.2% reported ever participating in a physical fight, 32.4% reported ever drinking alcohol, 34.6% reported ever trying a cigarette, and 7.7% reported ever having sexual intercourse. Based on 2003 middle school YRBS results from Dallas, Texas, 72.1% of all middle school students and 66.2% of the Hispanic students reported participating in a physical fight; 68.2% of all middle school students and 71.0% of the Hispanic students reported ever drinking alcohol; 58.0% of all middle school students and 59.2% of the Hispanic students reported ever trying a cigarette; and 38.5% of all middle school students and 31.0% of the Hispanic students reported ever having sexual intercourse (CDC, 2003) . Across these four behaviors, our sample reported lower levels of risk taking than youth in another large city in the neighboring state.
Limitations to the study include that Mexican youth living in this one large metropolitan area near the US/ Mexico border may not be representative of all youth living in Mexico because of their proximity to the United States. As previously mentioned, the results of this cross sectional study should not be interpreted to represent causal relationship as the direction of causality can not be determined between the variables examined. We acknowledge that the reliability of some of the social support subscales needs improvement; however, we believe that by creating factor scores and further dichotomizing these domains into presence and absence may have improved the agreement with actual social support, but this is impossible to verify due to lack of data.
We also recognize that our survey did not collect information about the specific content of the social support provided across the different types of relationships encountered by youth. Rather, we measured perceptions of whether a certain group worried about the youth or was there for them. Future surveys may want to more specifically asses what social support messages are being conveyed from different groups.
Another limitation is inherent in self-reported survey methodology. Results may also be limited by the timeframe of the risk behavior items. Our survey, like many middle school survey tools, has time frames of ''ever'' or ''last 12 months'' rather than ''last 30 days'' typically found with risk behavior assessment among high school youth. Our findings are therefore limited to early initiation of risk behaviors among younger aged youth and not applicable to regular engagement of these risk behaviors. Another aspect of these types of survey items is they represent a cumulative measure of risk (over the life course) for youth. To address this potential bias, we adjusted our analysis by age to account for potential exposure to the risk behaviors over time.
A limitation found in many studies where youth are surveyed is that in order for the student to feel comfortable in reporting sensitive information about their behaviors, anonymous self-reported data are collected. The drawback of this method is an inability to contact the individual students to clarify missing or confusing response patterns. As a result, the sample size varied for different variables as shown in Tables 2  and 4 . Also, with most school-based samples, youth with problem behaviors may not be represented in the sample as they no longer are in mainstream schooling systems or participate in survey instruments when administered. Finally, we acknowledge the analysis strategies used do not take into account potential clustering of measurements of interest (e.g., similar social support expressed from students from the same school); however, we believe the clustering effect on the odds ratios reported would be minimal.
In summary, we believe this study provides unique insight into how risk behaviors are associated with perceptions of social support from varying relationships and a sense of empowerment among Mexican middle school boys and girls. This is one of the few studies in particular to measure empowerment quantitatively among youth. Future research should strive to examine causality among relationship influences among youth by gender and ethnic populations.
